I1CCHICWS 


PUBLISHED MONTHLY BY THE 
ELVIN 
welt 


Harmonics--convert and measure. 


By Clayton F.Bane, W6WB 

It has been pointed out that when harmonics 
must be reduced to a low order to prevent TVI, 
the sensitivity of the conventional crystal rec- 
tifier-microammeter combination may prove to be 
totally inadequate. Aside from a woeful lack of 
sensitivity, it appears to this writer that the 
technique employed in using these “sniffers” is 
likewise open to improvement. While it may be 
of academic interest to know that certain trans- 
mitter leads are “hot” with a given harmonic, 
it may well be that the radiated fields from 
these leads will have negligible effect upon a 
remote TV receiver. If the pickup device were 
sensitive enough, an antenna could be connected 
to it and the strength of a particular harmonic 
could be compared directly against the field 
strength of the TV station in whose channel the 
harmonic happens to fall. In other words, what 
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we want is a pickup device that will pick up the 
TV station as well as the harmonic. Ideally, 
this would be a well shielded UHF receiver with 
an“S"” meter but if your regular receiver covers 
the 28-30 mc range the simple converter to be 
described will provide you with a very satis- 
factory harmonic measuring device. This unit 
was used with a Collins 75A-1 receiver although 
any receiver having a ten meter band, (and an 
S meter) should work equally well. Using a 
simple indoor antenna, KRON on Channel 4 puts 
the S meter off scale when the converter is 
tuned to the vidio mid-frequency. (67.5 mc). 
KPIX on Channel 5, located several miles away 
and with high hills between us, provides an S9 
reading. Signal generator measurements indicate 
that, even though the mixer uses simply a 1N34 
crystal diode mixer, the converter will provide 
readable S meter indications on signals as low 
as 100 microvolts. This sensitivity was deemed 
adequate for the majority of locations includ- 
ing all but the most hopeless “fringe” areas. 


Parts list. 


Li- 2 turns, #14 enamel wire. 


L2- 3 turns, #20 wire, 3/4" diam. 


spaced 16 turns/in. (B-W). 


L3- 2 turns, #20 ins. wire, inter- 


wound with Lu. 


L4- Same as L2. 


L5- 7 turns, #20 wire, 3/8" diam. 


spaced to 3/4". 


L6- 15 turns, #20 enamel, 
diam. Close wound. 


5turns. 
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L7- 3 turns, #20 ins. wire. 


Ci- 50 mmf. midget variable. 
C728 " ® . 5 
C3- 5-30 mmf. ceramic trimmer. 


ay a f " " " 


C5- 50 mmf. fixed ceramic. 


C6- 500 mmf. midget mica. 


Ri- 10,000 ohms, 1/2 watt. 
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The theory of the device is very simple. 
Basically, the unit consists of a diode mixer 
whose input circuit is tuned to the harmonic 
frequency, (the range covered is 50 to 90 ms) 
operating in conjunction with a tunable oscilla- 
tor to produce a difference frequency which will 
fall within the 28-30 mc range of the standard 
communications receiver. Example: input 70 mcs, 
oscillator 70 mcs minus 28 mcs or 42 mcs. The 
difference frequency, ( a result of the beat 
between oscillator and incoming frequencies ) 
passes from the diode mixer through a tuned trap 
to the output circuit which is tuned to the 28- 
30 mc frequency of the communications receiver. 
The converter and receiver are connected by a 
52 ohm concentric line since it will obviously 
be desirable to move the converter and its pick- 
up antenna as far away from the transmitter as 
possible to minimize direct transmitter pickup. 


The exact frequency to which the receiver 
will be tuned will be dependent upon several 
factors. It will be apparent that if operation 
is on any of the lower frequency bands, (3.5 
through 14 mcs) harmonics from the transmitter 
will fall within the 28-30 mc range of the 
receiver itself and thus provide potential in- 
terfering signals and undesired S meter reading. 
For 10 meter operation the receiver frequency 
will want to be tuned to one extreme band edge 
or the other to provide the maximum possible 
separation between fundamental and incoming sig- 
nals from the converter. 


Mechanical arrangement is very important 
in this simple converter. The plan view should 
clearly indicate the proper arrangement of the 
various elements but it is important that the 
chassis be provided with a bottom cover plate. 
Mixing is accomplished by the magnetic coupling 
existing between the two tuned circuits .Spac ing 
of 14%" between coils proved to be optimum with 
100 volts on the plate of the oscillator. 


It is strongly suggested that the oscilla- 
tor tuning capacitor be provided with a vernier 
dial. The frequency coverage of the oscillator 
must be reasonably large to cover Channels 2 
through 6 and tuning therefore will be highly 
critical unless a geared-down dial is included. 
Once the desired signal has been located, exact 
maximum can be achieved by adjustments of the 
dial on the communications receiver. 

For stability of setting, it is likewise 
important that the midget variable used in the 
oscillator be a mechanically-stable type; a 
double bearing unit being recommended. In ad- 
dition, the main chassis should be of heavy 
gage material to prevent jumping of the signals 
when the chassis is moved or depressed. 


The first step in preliminary set-up is to 
check the oscillator with a “sniffer” to deter- 
mine whether it is oscillating, reversing plate 
and B plus leads on 13 if output is not obtained 
with the initial method of connection. (note 
that L3 is interwound between the turns of the 


oscillator grid coil, L4) Assuming that the os- 
cillator is oscillating, further procedure is 
as follows: 


(1).-Provide a pick-up antenna cut approximately 
to the center of the lower TV channels. (approx. 
70 mcs). This can be a simple dipole fed with 
52 or 72 ohm line. How good this antenna will 
want to be will be largely dependent upon the 
TV station field strength in a particular area 
Since it will always be more informative if the 
*S'" meter reading from an actual TV station 
is used as the criterion for the permissible 
strength of a particular harmonic. 


(2).-The communications receiver should be set 
to some frequency within the 28-30 mc range and 
this setting should not be changed during any of 
the preliminary adjustments. These adjustments 
can be made by using a TV station as the signal 
source. TV vidio can be readily identified by 
the buzz-saw character of the signal as well as 
by the multiplicity of sideband beats, spaced 
15.75 ke and increasing in strength as the fun- 
damental frequency is approached. The center 
frequency of the FM audio will be located exact- 
ly 4.5 ke higher than the fundamental vidio fre- 
quency. Assuming a signal, the input variable 
Capacitor, Cl should be adjusted for maximum § 
meter indication. Further peaking should now be 
done with trimmer C4 on the output circuit and 
the tuning of this latter circuit should not be 
changed unless the receiver tuning is radical ly 
altered. 


(3).-The transmitter should now be turned on, 
(all filters and harmonic attenuating devices 
removed) to provide a harmonic signal of ade- 
quate strength. Locate this harmonic with the 
converter oscillator tuning and adjust the in- 
put tuned circuit for maximum meter indication. 


(4).-The pickup antenna should now be removed 
from the converter. When this is done, the S$ 
meter should ideally drop to a very low value 
but dont be surprised if the meter reading does 
not change at all,--with or without the antenna. 
Since the communications receiver is normally 
located close to the transmitter, substantial 
harmonic voltages from the transmitter can, and 
normally do, exist at its antenna terminals. 
This voltage is carried back to the input cir- 
cuits of the converter through the inter-connec- 
ting concentric cable thus nullifying the input 
shielding. It is the purpose of the parallel 
resonant trap circuit, C3-L5 to prevent this 
unwanted direct transmitter pickup. The adjust- 
ment of this trap is simple--remove the antenna 
and adjust C3 until the S meter takes a sharp 
dip. In most instances the reading can be made 
to approach zero although it may be necessary 
to move the communications receiver farther away 
from the transmitter in persistant cases. A 
satisfactory adjustment is indicated when the 
signal drops sharply when the pickup antenna is 
removed. It is obvious that this device will be 
useless if there is a large residual reading on 
the meter with the pickup antenna removed. 
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Police...Broadcasters...Industrials...Military... 


Laboratories...Schools...Amateurs... 
TV and Radio Service Dealers and Repairmen. 


Nationally-advertised brand merchandise, 
competant men to serve our counter and 
phone customers, the ability to provide 
the buyer with what he wants, when he 
wants it. These are some of the reas- 
ons why the Electric Supply Co.,has 


been favored with an ever-increasing 
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NEW, 16" RECTANGULAR "BLACK-FACE” TUBE 


The whole face of the tube is used..no corners 
are lost! "Black-face” tube provides greater 
lighting conditions. 


contrast under normal 


EXTRA SENSITIVITY... 
Latest turret-type tuner and an extra stage of 
|.F. amplification insure excellent reception. 


NEW "“PICTURE-LOCK" CIRCUITS 
No flicker, “tearing” or jumping. Movie steady! 


AUTOMATIC FREQUENCY CONTROL 
Eliminates drift..keeps set locked in perfect 
sync with transmitter. Minimizes interference. 


CAREFULLY SHIELDED CHASSIS 
A distinct help in reducing TVI. 


DOUBLE-TUNED R.F.BANDPASS 
Greatly increases selectivity..good rejection 
to H.F. signals outside the TV channels. 


( continued from inside page ) 


In summary, there are only a few minor cau- 
tions to be observed. First, the converter will 
be no better than its oscillator therefore, do 
a stout mechanical job on the oscillator por- 
tion to prevent frequency shift and wobble. 
Second, follow the suggested layout for best 
oscillator injection and maximum isolation of 
input, trap and output circuits. Third, get used 
to tuning of the converter before attempting to 
work on transmitter harmonics. The converter af - 
fords very little front-end selectivity and 
repeat points are a possibility, particularly 
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Complete Television Stocks |! 


Custom-built by the makers of precision electro- 
nic equipment for the government, for airlines, 
for science, for radio amateurs the world over. 


Console and table models available in 
Mahogany...both dark and bleached. 


those due to the second harmonic of the oscil- 
lator beating against FM band stations. This 
would be highly objectionable in a receiver, -- 
its merely a by-product in a measuring device. 
A few initial calibration points from a GDO 
will be helpful in locating individual TV chan- 
nels. Listening to TV is much different from 
looking at it and identification via the audio 
channel is complicated by the fact that FM is 
used with a frequency swing too great for slope 
detection on an AM receiver. However, once the 
initial shock of hearing this strange gibberish 
wears off,the desired harmonics can be located 
without difficulty. 
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